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Abstract of JP10270171 

PROBLEM TO BE SOLVED: To provide a low driving 
voltage and highly efficient high luminance light 
emission organic EL element by providing a light 
emission layer made of an organic compound between 
opposing positive and negative electrodes and further 
providing an organic compound layer doped with donor 
dopant metal in the boundary of the negative electrode. 
SOLUTION: A positive transparent electrode 2 and a 
negative electrode 6 which are made of ITO or the like 
are arranged opposite to each other on a transparent 
substrate 1 made of glass or the like, a hole transport 
layer 3 and a light emission layer 4 made of an organic 
compound are provided therebetween, the metallic 
doping layer 5 doped with metal functioning as a donor 
dopant is formed in a boundary with the negative 
electrode 6, and thereby a highly efficient organic EL 
element is provided. For the donor dopant, alkaline 
metal of Li or the like having a work function of 4.2 eV 
or lower, alkaline earth metal of MG or the like or 
transition metal such as rare earth metal is preferably 
used, its concentration is preferably set to 0.1 to 99 
wt.%, and a metal doping layer thickness is preferably 
set to 10 to 3000 &angst . Thus, the energy barrier of 
electron injection from the negative electrode is 
reduced and low voltage driving is performed. 
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[it *j® i ] Mft-r s HWfM i »««a»reK:, # 

ffi«lli:roj*Ei::, k^— (*-f-#t#tt) b'-^ybk 
Lxmm-r 3 &m t? k- t° v ^ Lfc»ft-g-!feji 

- h as; tt*Mic/554. 2ev yrror /i/* y & 

[Mf*Jfi 3 ] ffl*if l 4fc»± 2ffl«ro*^-t*J^tr, 
K- fc'^Jf ^ro b-T- K-^v hitJgVjS, o. l 

fcfc^T, K-t°v^i©/i:$^ v ioA~30ooA-e 
[W*qi5] »*:qii~4©v>-f^i*Ett©*^ 

[0001] 

fcBBl-stro-cfcs. 
[0002] 

T, 14, {SHEEKBO^ffiffl^^*?-^^ 

t-tzz.tx\ iov aT»TODmj£-eiooocd/m 2 k9\-U 

klCtf&lLtc (Appl. Phys. Lett., 51, 913 (1987). 

) 0 ^fi^**^!-*^^ Tan g e>i4S*^icijgii 

fc 0 'Mg«BMtU^-t-<, <5 rot, * 

»*EU:**tt<BA^Ag (*) t*lK3jiftJ:!5#&{fcU 
-tfflv>fc: 0 

[0003] Ammm^ttv?^—? (» 5 1 eus 

ffl«a^*tlfaHa^, ltit«*28a-PB-4, p. 1040) 



S¥£#flf»«£» §g^ffiit29p-ZC-15 s p. 1127) 
[4, lfeJ:5WJ:tt*H»W/h£^Li (1>^*.M Srfflv^ 
Al (T^S-^-A) i^ft1-5*i-4 9^5£ft;$'itP# 

»«EE©Seifc*»-C*>5ri:*##UrvN* (IEEE T 
rans. Electron Devices. , 40, 1342 (1993)) 0 
[0 0 0 4] ftifiT*{4UNIAX ?±WPei *° 

y v-aftlfcLifiS: K-KV^U W»«JEESrfiT1- 
5*(Cfi£5bLt:V>5 (Science, 269, 1086 (1995) ) „ 
Z.ftliW±.mMz i o T *K y v-ISftJicp £#$c LfcLi 
IS**?***, B6ffitl«fliifi»li J E-ix j enLi'f 

£in situ -CK-f >-/-r5tO-efc5o PS 

h 5 Li ic J: o -CjItc § *lfc 7 S^^T isftl&V&tE 
"t-6fc», P#ffi^b««^aiAP$li!4Li K-f 
V#'g-J;*)1i» , r(S<3ie5 (Science, 269, 1086 (199 
5) ) . 

[0 0 0 5] u*>u**«?>, Mg^Liro^««fc*SV>-C 

l-c o«* ft l. a tmtffc ?> ite ^ © 
mmmmxtz, uB<o!$.^20Au±ximmt \,xm 

h6L.&V> (IEEE Trans. Electron Devices. , 40, 1342 
(1993)) „ *fc. Pei bO^l^i-^^^PLTftfl- 
tT»*S**in situ K-f>-^Ti4, DMIUfcW 

[0 0 0 6] 

tifflffc^ *W@6 < 3t4PttiA^^fc-g'!feli-com^ 
tzmtlrz, *36Wote»a»tt, A1©«*KSEJ: 
mS<t L-Cfflv^/c#^tH#, ^L<t4^«±»#tt 

*3mL?z$&-%mm-rzzkx*hz> 0 

[0 0 0 7] 

— k-^> h t L-xmm-tz&mx' 

b'-vyy-rzk, mm^fbtm^mm^mi-mx 



vi — F-^y v t i^xmrn-r^mx F-t-y^ufc 
^mit^m^m f- t°y t u-cwi-s - 1 

Iti L,-CV^5 0 Kt-K-/^hli, J: 9 

H, #±»#«^ip^#^fl©^-f;h^-om±^ 

'^UStt, o. i~99fi*%t-r<5iiAS»*L<, 
&JgF-^y bJf ©J¥£tt, loA~300oAi:-r5r 

[0 0 0 8] 

$0 l±}~tt, III, |»ffi1ffi&*fi!H-55giJJ«;«2, 

tr y 5*3 j; mtm ttez warns 6^iiu4o. 

TV^,, itibogf (1) ©5*>, (MWi 

mm i , snm 2 , wmmm 3 , 4 , & ± 
OTi^m^ e raja *q ©«*-<?*) 5 , &jr b'-t'y^m 5 
!»**38WTiweLfc«# (i) t*5„ tmm^M, 

Y-Mwm/nm, mm/-£immm/ft%m/m* 

K-tV^/l**, HMI/]BLBiA«/ 

#atE L^-T-tt, k- t°y y*s 5 et© 
[0009] #mLm*x'\±mmfrbm*mmmy!)-v 

X'foZ (Phys. Rev. Lett., 14, 229 (1965)) „ .#3891 

RMHMa » & ©ft-7-S A te B-t- 5 a* fcteT 
S*5it*s-ef 5. F— tV^i 5 fi, -©£5 
K — K-^> b t L-t«f5^S& F-tr^L 

fc#$Mfc£-«f-e;fe.5„ ^HK-tfy^s^Ritt, -f-e 

t K-^y btcj; 9 JtjcS^fcttffl 
§L, S-T-asaASftfciRIB) 
«T-£A^^i^-Pi»S/h£ < , ^^©^"ISEL^-T- i 

*t*f i L t ffl ^ 5> HT ^ 5 ai © i 5 

[ooio] K-r- F-^'yHi«tft 

SrJl7c-f-5-fc©-e#2>Li<85ror/w*y^jR, M g ^©r 



KRj£f±4V\, ttVMiMU. 2eV «T©&JR?)W 

jg»Cffiffl-C?§, A*0iJt LTLi, Na, K , Be, Mg, Ca, 
Sr, Ba, Y , La, Mg, Sra, Gd, Yb, ft ¥t s &\f bfrZ. 
[0011141 K-tTV^Ji*<0 h*fif±# 

fcBfcSftftv^ o. i~9 9ii%-e&5:iW 
*Lv\ 0. 1 F-/<y Met!) 3856 

JW:^ (KT, 3Stg*HF-) ©««*S(frr^ F-t"y 
^©a»?5vh£<, 9 9fi*%SrS^L5i, US* ©&« 

1BlfcfiTi-5»-C, F-f y^©a*t>TiP*. * 
7c, i©&Jg K~tfyy*Jl©J¥^tt, it#{r.PS^^ti.?iv^ 
iU0A~3000A>4S»* lv\ ioA*«t?{4, ®H#SS 
^(c^-tSg^^wM^^^VMTjT-F-tfV-^©^) 

[0012] ±fa&js f— f 5 <Df&mm-i, v^*^ 

.< y ^ ttc 4 2 ©a#«S*»«ffl T?* 5 . - 

[ooi3im m^-tt^s, 4iK-e^ii 

AS, p-r^7 i=Knf ;u7i=/ni i'©#-igjt,^ 
Vv&ZtfZtvibtDffimW-s i-7?uy^ =r by-fey, tr 

yy, /<y7ify bo y y, 7ifyF^-7y, 
y-7y, 3f;yy, ^/^rf-yy, ^^T-^y^if 1 ©^ 

-g-«*^b^#i*3J:t>^ttep©P^#:^o 7^n-fe'f 
V, ^i)^, 7?n^5vy, t7^nKpi/y, ^ 
y/y, 7^n-<y/y, ^-7^n^y/y, ^7^=. 

y/K t'7-yy, -y^n^y^^y, t^-yy, 
/^f/yy, -f?y, -y7x=/nfi/y, tr^;wry 
by-fey, yr5/A;w</-/K fyy, ftf7 
y, xxy^^y, ^n-yr-y, ^y-^y b*y, ^y"y 
y#*3 £.vztib<Dmmfctek-'itm\f % r t s. 

[0 0 14] 4#gBBg63-295695 -§-^fft, WIS¥8- 

22557 ^Sl, #§S¥8-81472 ^fg, ^¥5-9470^- 

<&m. #M¥5-i7764 ^m^m^^nxv^^m^-^ 
-vmmt&m, mz&m*c^~~hik**-f/4 f^# 
»-et4, by^ (8-^r/yyyb) t/ps^a, t-^ 
(8-^/y/yb) v^i/jrA, t-y. [-<yy (f) - 
8- ^y y y 7 b] fy, (2-y ^/ws- 
7b) TA'S-^, by^ (8-^yyyyb) -Yy-y 

7A, by^ (5-/f/M-^/i)/7h) = ^ 



A, 8-3V V /y h y^A, h y * (5-^nn-8- * 

y y y 7 Y) #y <}^s t** (5-y n d-8- df-y y y 7 

[0 0 15] #HBsp5-202011-^$R, #Bfi¥7-179394'5§- 
£r$B, #H¥7-278124^$g, #^¥7-228579#<2tat 
H*: £ tlX V > 5 Jr*-WT #H¥7-157473# 
4&fl»ilW*S^tV>5 h y T^V®, #W¥6-203963^- 
£r$& ffl* $ ftT V ^ 5 * tvw< yfl iiflcja J; Xf- f- V 
ivy y - u>mmfc, «FBB¥6-i32080^$g-^!(#p 3 rW6- 

88072 ^&mm*znx^z>x<?v ¥tm¥- 

6-100857-t<&^#B|Jp6-207170-i-^$g|ciB^$^rVN 

[0016] sfet, ^yy^f-y-/^ 

ffifflT?f , Mk.t£. #PJ8g59-194393 ^§-&#}C|!^$ft 
TV^kcD^lf *©tt««i: L-Ttt, 2,5-t" 

* (5,7-^-t- ^y^/w2-^^y*^-drf-yy^) -1,3, 

4- 4,4'- t"X (5,7-1—^^-2- -"<y 

-/** J fr-/'VAS) ^TVl^y, 4,4'- tf ^ [5,7-v*- 

(2-y^;w-2- 7*tvv) -2- ^yy^f-yy/v] 

/W<y, 2,5-f* (5.7-^-1- -<yy*df 
f-y*y^) 7^*7 *y, 2,5-tf* [5- (a, a- 

;v-<y-^) -2-^>-y^f-yy^] ft7xy 2,5 
-if* [5, 7— y- (2-yf-/w-2- 7771-0 -2- ^>y'y}- 
^-y-yy^] -3,4- ^^/Wiy, 2,5-tr* 
(5-y tvw-2- ^yy^f-y y ao fty^y, 4,4' 
- tr* (2-^yyt^t^ y a-) tv^-A-, 5-y^A 
-2- {2- [4- (5-y^/v-2- -^yy^-^f-yy/u) 7= 

=A-] tT=A-) ^yy^-df-f-y-zK 2- [2- (4-ynn 

7^~a) tr~A] t7i> (i,2-d);^riJ-/— A-ftifro 
^yy't^t-/-;^, 2,2'-( P -7x-vy^f-i/ 
y) - tr * y<s y y if y y 7-r y - a-s, 
2- {2- [4- (2— <>y-f s^yyA-) 7i=^] t*= 
a} -<yy-f 5 ^*y-/K 2- [2- (4-*^>->'7^= 
iv) s<>y<4 5 ^y-A-ftifo^yy-r 5 ^y 

[0 0 17] vJy^yyi^O-ify^jb-g-t/i: LTIi, #J 
£(ii*W!#ff3!0373582 #IJMm;:|lBi&£;ftT^5 <b<£> 

%<oft$mb\sXii* 1,4-K-y. 

t^ao ^y-tfy, 1,4-f* (4-y^^f-y^) -o- 
■gy, i>x<?-y A^y-tfy, 1,4-fx te-^Axf-y 
>v) ^yfy 1,4-t"^ o-^Tvi-^y a) -<y-tf 
y, 1,4-f^. ^-y^A^y a) -2- y?vw<y-t? 
y, 1,4-fc*;*. (2-^f;wfU;H -2- m^/u-iy-tf y 

[0 0 18] $fc, #|i¥2-252793#<k$ft^l»^&ftT 



flltL-ai, 2,5-f^ y/v) t°y-yy, 

2, 5-tr.x (4-^7 v />^.f L y/i') f7-yy> 2, [2- 
(1-7- 77710 tf=A] f7-yy, 2,5-tfT. (4-y 

t"7-yys 2,5-fc*X [2- (4-lf7x=/l') 

tr~A-] t"7-yy, 2,5-t'* [2- (i-fy=./w) tf= 
A-] yi>v f£t'tmf btiZ, 
[0019] ©;#l#Wm388768-i-HJ!f.ffl»^^^ 

¥3-23i97o-f-&« t $ ^x-c v n 5 i? y f- y 7V y K« 
m%%m. teWm* Mh'-t'y^|©ttiiL 

-vyyyf y 7V y, 4,4'- 7x-vy^f pf-c 
y, 2, 5-dr-yy i^y-^f Df-fy 2,6-t-7^y^v : 
^fUf-fy, i,4-K , 7s-uy> ! ^f Df-fy 1,4- 
p-r ^73i=-yy-yy f^y y, 9,10- 7yh7ty 
•y-f/v^f !)fyy, 4,4'- (2,2- i?-t- 7*^71 

ri/Ufcr=i/V) tr7^-;K 4,4'-(2, 2-^7s=/Hf= 

A') t-'7^-/K fat\ RTi-tib<nmmfc*, mm 

6- 49079 #l¥6-293778^£#ftfC|i7?:&^-C^ 
5'/?t5y|W#, WW!¥6-279322-W5t«, «BB¥6- 

4»PHlp8-107648^ffi^n?6-92947 S 
^-*f-S?T '/-/Hd**, #^¥6-206865^ 

«fcWw*ix"Cv^5ry h^-fevflte*, #PJ¥6-i45i 

4-96990 -§-<&#(C|fl^$n-CV^-r h7 7i=^^ 
^ yft-g-fe, #Bfl¥3-296595^$ft|C^7? ^ jxt V ^ 
SHf^fc-g*, ^t.fC[i, #PJ^2-191694^#tH 
/T^ntl^^vyySI^ !|#Bg5p2-196885^«|i 

BB^SixTv^^y yyfli*ft:, #H5p2-255789^-tl 

*Sn-CV^5^7^ yy«*ft:, WM5P2-289676#&U« 
#@8ip2-88689 #^«tilBH* StbTV^ 7 ^ n ■< y y y 
WBB¥2-250292#^«HlM^ ^ ^IT V n 5 ^ ^ y 
AT^yp^^t'^fibtlSo Sfefc, ^5K«EL 

[0 0 2 0] jE?LffiAl, jETLttSMK E?L«iSt*-Hit 
Hi Ltftffl^^sry^r^yft^it LTti, 

ftlcmfefttt^tK #^¥6-25659 ^$6, #H¥6- 
2 0 3 9 6 3 -^m, 6-2 1 5 8 7 4 ^$8, 

.WBH 3 P7-145116-^&fa. #H¥7-224012-5§-£fg, ¥ffMW- 

7- 157473^18, #^¥8-48656 ^AW., #BB¥7-1262 
26-§-<&#, ^§fi¥7-188130-f-<K;fg, i|#|l¥8-40995 

Wl, #W¥8-40996 ^r&m, '#H¥8-40997 # 
5B¥7-126225-§-^fg, ^¥7-10191 l#^$ft, #BS¥7- 

97355 Jtitv^r y -/vr ? yft^ftl 

L < , ^l^ffs N,N,N'J'-tF77x -JV-4, 4' - 

-yr?^!-*, n, n' - -y7x-/v-N,N'-y (3-yf- 
ivy s. =-/v) -4, 4' - -yr ? y tr 7 ^ =i/u, 2, 2- tr ^ (4- 



-7-p- h!)*7 5;7i^) /n^y, N,N,N',N'-r 
j. 9_ p _ j. y /U _ 4) 4 ' 5 y tf;7 ^ -/]^ fcf* (4-7' 

-p- h y/u-r $ j y^-tv) y^^y ^7 S n,n'- -7 

y x.=-)V-%tf -V> (4-7 1^77 m~A<) -4,4'-7~7 5 
/t7i =/K N,N,N',N'-7 1 h77i =/W4, 4' -77 $ 

7 'Jy s.=-}V^.—y-!V, 4,4'- t'7 {i?y ^=-jvt 5 
7) i^*- K!J7s=/K HN-^i^T?;- 
(2-^7i^;Hf=/H -<7-1f7, 3-7 l-dr7-4'-N,N- 

v?7x=^T5yxf/^yfy, N-7^=/u-*/w<y 

-/V, 1,1- If J* (4- i>-p- H)7?/7xn^) - 7 
^n-^lJ-7, 1,1- 1'^ (4-v f -p-MJT5/7 3 i = 
A) -4- 7ix/l'->^ n^f-l", tT^ (4-i?p< 
5 7-2- yg7U7:n^iy) - 7i-W^, N,N,N-h 

y (p-hy^) 757, 4- (7-p- 1^7757) -4'- 
[4 (7- P - hy/v757) ^^y^] *^,i^<7 s n, 
N, N' , N' -T \> 7-p- bVM,4'-i?T?.J- t'y*.- 
;K N,N,N',N'-f h77i=;M,4'-i?757- tT7* 
^/L-N-^ai^/V^/W^y'-^, 4,4'- tf* [N- (1-7-7 
fvU-) -N- 75 y] lf7i^V, 4,4"-fc"'7 

[n- (i-i-y^M -N- y*.~ji- 7 5y] P -^-7^ 

— /K 4,4'- tf* [N- (2-t7f;W -N- 7i=/W T 
$7] f7i-;K 4,4'- If* [N- (3-T-fe^-7'r = 
A) -N- 7i=*- 7?7] fc'7x=/K [N- 

(i-i-y^M -N- 7i=;w 757] t7^uy, 4, 

4'- fc'T. [N- (9-77 hy A) -N- 7is/W 7 5/] 
t"7zc=;K 4,4"-f* [N- (l-T>Y\}>V) -N- 7m 
=A- 7 5 7] p-^-7x^K 4,4'- f7 [N- (2-7 
itVH)/V) -N- 7i=^- 757] f7i=;K 4, 
4'- [N- (8-7/V^-7>"r=^) -N- 7i=;W T 

5 7] tf7 = =/K 4,4'-f'7 [N- -N- 
7i=/W 7 5 7] t7i=/V, 4,4'- t"7 [N- (2-^ 
y 7=/i/j -N- 7i=/W 757] t'7i=/K 4,4'- 
t'7 [N- (1-3B^=^) -N- 7s=/W 7;7] tT7 
2,6-f^. (5?-p- hy^7 5y) 77^7, 

2,6-tfT, [7- (l-t7f*) 7 5 7] t77U^ 2, 

6- t"7 [N- -N- (2-t7f*) 757] 

7- 7^ 4.4"-t'7 [N, N-7' (2-t7f/k) 7 5 
y] ^-7i-/K 4.4'- f7 iN-7i-/WN- [4- 

(1-77577; 7x-*] 757] t"7;n=/7 4,4'- 
t'7 [N-7i=;V-N- (2-lfV=;H - 757] tf7i 
=7K 2, 6-t~'7 [N,N-7' (2-t7f;V) 7 5 7] 7A-;t 
1/7, 4, 4" - tr* (N, N— 7-p- h y A 7 5 7) ^ — 7 
m^/K t""7 (M-t7f^) (N-2-7-7^/W) 757 

[0021] $ eid. E?LaAH, mm&, itum 

^9 7i=l/7^U7^0i» E m^t>«$Z> n 

*®#y-7-, #?y (N-t*=./u*/w5y-/u) 



n5*-^^f±##©5K y -v-, jK y 79 7ioyy 

[0 0 2 2] ITO IffilCMtSI^SAiiir 
tt, tffcKBJ&ifcv^ #37^n77~7&,!f<7)&JS7 

^c77-7lIfc,fcrj«&M7 : ?n77~7§?, 

*u7=y v& i-oaistt^ y -mmwm 
x-zZo s t> fc» flu56ro7 y -^7 5 xpmswisSJ fc u 

[0023] Bsffittffifcii, ffiftftfSje^ttffl-ct* 

£<ftffl$tl-CV^7/l^5-7A^^S LV\ 
[0 0 2 4] WifeM WTCI©ffi$l£W X*%W% 

&MVPC-400 U ^ fc°>-^-r w 7 7* 

(Ctt5*-7l±MlH-D3 Xf73-^-*ftfflLfc. flSJ? 
coai]^[47v n - 7tt^DekTak3ST mU^mH Srffl V ^ 
fc 0 tf± N €tKPBX 40-2. 5i£ftttW. % 

avoAc-7510 ■vivf-t-v-, vy=nsm-mm\*:®L 

*©»«*J«tt;««Sfl[*ajSLfc 1 , Sfc, EL^-^7 NA- 
(4^t&* h = 7 7PMA-10;t 7*f-# /W;>ff -r 7^;V7 

7 7 -f - ^ffiffl u x fenmmw) uao ^ u fc 0 

[0 0 2 5] ^JMCT 1 

H 1 roasW^iw^rttlEL*^ t**MSraffl Lfct>©1f 
Mgttl5Q/D©IT0 M777A- 7X'Hkft, JfiSH 

IflSl] 




"C^^^SaNPD Srl0" 6 torrTT% 3 A/#©^*jgg 

[0 0 2 6] Rt, filEKUi^lI 3 ©±fc, 353I6JB4 
t L-TefelSi l £^=t'rSTIB5S:2 : 
[ft 2] 




•x&t&tii h»* (8- *J <J ;?h) TjV%=. V J*$% 
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